BCL-6 negatively regulates macrophage proliferation by suppressing autocrine IL-6 production.
The transcription repressor BCL-6 is known to play critical roles in B-cell lymphomagenesis, germinal center formation, and balanced Th1/Th2 differentiation. In macrophages, although BCL-6 has also been shown to regulate the expression of several chemokine genes, its function in other aspects of macrophage biology has not been studied. In addition, the precise role of BCL-6 in cell proliferation is poorly understood in general. Here we report that BCL-6(-/-) macrophages hyperproliferate due to an accelerated G(1)/S transition accompanied by increased cyclin D2 and c-myc and decreased expression of p27. Crucial to this enhanced proliferation is spontaneous interleukin 6 (IL-6) production and signal transducer and activator of transcription 3 (STAT3) activation in BCL-6(-/-) macrophages. In colony-forming assays, BCL- 6(-/-) bone marrow progenitor cells form spontaneous macrophage colonies that can be inhibited by anti-IL-6 antibodies. Gene expression studies demonstrate that BCL-6 binds to several sequence motifs scattered in the IL-6 locus and can repress IL-6 transcription both in 293T cells and in macrophages. In conclusion, our results indicate that BCL-6 negatively regulates proliferation of the monocytic/macrophage lineage by suppressing an autocrine IL-6/STAT3-mediated gene expression program. Our work also suggests that BCL-6 prevents abnormal Th2 differentiation by suppressing basal level IL-6 production in antigen-presenting cells (APCs).